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MANPOWER REQUIREMENTS DERIVATION
FOR THE NAVY COMPREHENSIVE COMPENSATION AND SUPPLY STUDY

Rating-specific manpower requirements are included in the NACCS

optimization model as key constraints. The statement of manpower

requirements used is basically that expressed in the U.S. Navy Enlisted

Objective Forcao(Op-120C: HOPC-1643, dated 15 April 1981). However,

for application in NACCS, it wms necessary to decompose the objective

force into various subsets of requirements. This 'memorandum describes

the procedures followed to create the HACCS requirements.

The objective force is a statement of Navy total active enlisted

manpower requirements by rating, paygrade, and length of service (LOS).

Since the current version of NACCS addresses only USN 4YO non-prior

service (NPS) males, manpower requirements in all other categories must

be deleted from the objective force. Also, in that MACCS treats general

detail (GDNDET) personnel as a separate group, (ENDET requirements must

be factored out to arrive at true rating requirements in the objective

force. We will discuss the rating requirements methodology and 4YO

requirements in order. The computer program used to determine NACCS

requirements is included as appendix A. Appendix B is a sample of the

program output.
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RATING RQUIR1INTS

The U.S. Navy nlisted Objective Force includes requirements for

GUDZTs, but they are not explicitly stated in terms of a rating.

S.' Rather, they have been allocated to general and service ratings based on

historical patterns of GENDET behavior in attaining rating designations.

By removing thsee non-rated, non-designated requirements from the obijec-

tive force, q create rating-specific requirements. The residual

becomes (ZNDET requirements which we use as constraints for a separate

GUDIT "rating."

The algorithm used to allocate (ZNDETs to ratings before the crea-

tion of the objective force is implemented in a program called LOBAL

(see appendix C for the Op-135DI/NHPC-1643 writeup). Because we are

simply reversing this allocation, an understanding of what steps LOBAL

performs Is Important. The steps listed below allocate the

apprenticeship groups to given ratings, spread those individuals over

LOS cells (consistent with the actual totals in each LOS cell), and

generate rating totals (designated plus undesignated) as input for

developing the Objective Force. H1K and DTs, along with their

apprenticeship groups, are input directly and will not be discussed

here. For expository purposes. we have divided the process into six

steps.
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1. By convention, any individuals are assigned to the Seamen

apprenticeship group until they find out what ratings they want to enter

or "i ll be allowed to enter. Therefore, examination of the inventories

' -of the four apprenticeship groups (Seamen, Airmen, Firemen,

Constructionmen) at any given time shows more SNs than expected based on

rating requirements. The first step in LOBAL is to allocate some of

these SN* to the other apprenticeship groups based on what has histor-

ically occurred during their progress toward being designated in a

rating.

2. Sam individuals listed in the apprenticeship groups are

actually in formal school training for a rating. They are added to the

striker population in the appropriate rating, and subtracted out of the

apprenticeship pool.

3. If the total allocated at this point is not sufficient to meet

miniim striker requirements for a given rating, an extra allocation is

made. Also, at this point it is possible to intervene in the process to

make some additional allocations based on information not contained in

the model. (We were told this occurred for about 15 ratings in FY

1981.*)

4. The remaining individuals in each apprenticeship group are

allocated to ratings for which they normally strike based on historical

* Conversation with CDR James Smith of NDPC-16.

3



L

data from -4 advancement examinations (factors supplied by NPRDC). For

example, the proportion of individuals taking the test for rating Y who

are from apprentice group X become a factor for allocating additional

unrated, undesignated Ns to rating Y.

5. The population of unrated, undesignated individuals that has

been apportioned to each rating is then allocated across LOS cells

within the rating, subject to the condition that the number of unrated,

undesignated individuals allocated to may given LOS cell across all

ratings matches the actual inventory for the apprenticeship group.

6. Finally, these rating-LOS totals (designated plus undesig-

nated) are used as the input to the FAST model. VAST output is then

used in goal development models that produce the Objective Force.

Our purpose here is to determine how many (ENDETs have been allo-

cated into a given LOS call for a given rating, and subtract out that

number to arrive at rating requirements. This procedure is relatively

simple, given the output from the LOBAL program supplied to us by NMPC.

The first five steps above are performed within the LOBAL program.

However, the results need two corrections. The first is a rounding

correction, necessitated by performing calculations that result in

numbers of "people" that are not integers. This rounding process occurs

in steps four and five. The second correction involves taking into
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account the increase or decrease needed in the LOBAL base inventory top size the objective force. For example, if a given LOS in a given rating

has 90 designated individuals and is allocated 10 unrated, undesignated

individuals by LOBAL, the total number passed to FAST is 100. If the

resultant objective force figure is 110, we assume it is made up of 99

designated and 11 undesignated individuals based on the same proportions

applied in WDEAL.

After performing these calculations, we are left with a set of

rating-specific objective force requirements, as well as GUDET require-

ments. The next step is to estimate true 4YO requirements.

4Y0 IEQUIRMENT

The requirements derived above include manpower sources other than

USN, 4YO, NPS males. Since there is no program analagous to LOBAL that

would permit us to directly factor out the Me., we had to scale down

the requirements using historical data.

From the June 1980 E (used by NKPC to create the WOBAL base), we

determined rating, LOS call (through year 5), and length of obligation

for the enlisted inventory. Women and prior service personnel were

included by rating and LOS only. The basic procedure employed a combin-

ation of checks utilizing type of accession program, term and number of

enlistments, rate code, EAOS, and extension data to estimate each

5
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individual's obligation. The rating allocation of women, prior service,

and USER was quite straightforward. However, the allocation of 4, 5,

and 6 year obligors was complicated by 'A' school attendance. Short of

creating a separate cohort file, we made the following simplifying

assumptions:

1. Non-rated individuals, regardless of LOS, retain their origin-

al obligations. For example, a Seaman in LOS 3 who entered as a Nuclear

Field 6Y0 is assumed to remain a 6YO. In practice, bad this individual

been an academic failure from 'A' school, the obligation would likely

have been reduced. On the other hand, if he were a disciplinary drop

from 'A' school, or someone whose rating designation was removed for

cause, the original obligation would probably remain.

2. Individuals in ratings with mixed 4 and 5 or 6 year obliga-

tions, who entered as 47Os but incurred a 12 or 24 month school exten-

sion, are categorized as 5 or 6YOs, respectively. Thus, for example, an

individual who entered through the S/A/F Program (4YO GENDET), but

appears in LOS 2 as a designated ET striker with a 24 month school

extension, is classified as a 6YO.

The latter assumption should give a reasonable estimate of the true

4Y0 population by rating. However, the first assumption probably under-

estimates true 4YO GENDETs, since a significant number of 'A' school

drops are academic failures whose obligations would be reduced (in the

6
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case of 5 and 6 YOs). We intend to perform sensutivity analyses to

determine how increases in the proportion of 4YO GENDETs affect overall

results.

The above computations gave us USN, 4Y0, NPS males as a percent of

the total inventory by rating for LOS 1-4 and LOS 5. We then directly

applied these percentages to the rating requirements derived earlier and

arrived at our estimate of 4YO requirements f or LOS 1-4 and LOS 5.

In the aggregate, we estimate that 54 percent of LOS 1-4

requirements and 40 percent of LOS 5 requirements must be met by USN,

4YO, NPS males.
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APPENDIX A

REQUIEE? PROGRAM



C*SSET LIST.
IRESET FREE
FILE ICKIAD=DIXATITLE=UNACCSiLOBALIRAIECOIDESA.PFILETYPE=8)
FILE ZCKIND=GISjX.rITLE*"NACCSiLO8AL~iNFUT.PFILETYPE=8)
FILL 3CKItsnDISX.TITLEa'NACCS/L0BAL/08.ECTIE/CLEA4'.

* X FILETYPE=33
FILE 4(KltDaOISK.TITLES'NACCS-4t.OBAL/RGUAC/LOS8,FILETYPE=8)
FILE SCKINiO3OISIKrITLE3'NACC5/LIJAL1TOTAL/LOS'.FILETYPE38l)
FILE fi9N=iVTp~RCIE10
FIL.E 7CKIAO=CISK,-T:TLE='I4ACC3/L39SAL/AF1ER/FLIPFLOP'DFILETYPE=8)
FILE 3CKI,%=CSX.PTITLE=NACCSIO3JECTIVE/CATA* .FILF.TTPE=8)
FILE '9Ca(INw=DISeI.r ITLt=*NACCS/LO8AIJOF.SdUNOES/LOS'.P

X FILETYIEze)
FILE 1OCKIND=O)1S. TITLE='NACCS/YO/COUNT/?YATRIXO.FILETYPE=a)

DlNE1E~l#3X ICSODC923.AOATAC9Z.5)PIICOOC92).OFORCE(9.).
X I13CDDEC92).IRCOIDEC92)vI1CODEC92).IOICCDEC923,
X BOATAtlOj'92)PROATA( l0u92).TOATAC 10.92).OD-ArAC92.6).
X T4AntiXc92D9.9)

c CRiEAD ALL. IN4PUT DATA
REAO(1I/31CO DE
READ C2DI)ADAT A
REAICS.1*0)CIlCOOE(I)sOFORCECX). 1=1.92)

* 1J0 FQRiIAT(14PF6.0)
OF.AO0 4 I) RlA T A
READMI.)TOATA
RE A 0C 7v/ ) 8 0AT A

U EAD C10 P#L101) C C CrTA T R X CI a J pA pKa I*9 ) vaI #19 I=Iv9 2)
1100 F0GROAT ClXv917 )

C WRITE ALL INPUT DATA TO CN4ECX FOR ERRORS
WRITEC69150)

*150 FORHATC90CODE PREV SETA 6/ROUND ROUND'.
X TOT CODE GFORCE1)
WIITECB.ZO9)CICOECI )CAOATACIj.j2,J=1.5).XICODBE(I).OFORCECI3.I=1,

X 92)
200O FQOAATC11.155Fl0.2vI5vF7.0)

SR ITECC6#300)
300 FORM.ATCRORaUNDED*3

WRITEC6.4OO)CICODECI J.(RDATA(J.I 2.4=1.1Q).I=1s92)
WRITEC6*500)

* 00 F ORMAr C 110OT ALSV
wRIT E (6P400)(CI COD ECI I* ( TO AT A(CJol2PI ) 10) vI=lo9 2)
biRITEC6.,600)

600 FORMAT( OLIPFLOPPEDO)
W RITEC6.4QO)CIC.EC).(8IOATA(J.l)J1.10G).I1.v9)

*700 FORMAT( 19EJECT IVE FORCE$
WRIrE64)ICceccOoECI,.aoOATACI.i).j=l,6,.r=1.92)

400 Fi28HAT(1A.I5v10V1O1)
Sao0 FORNAr CI5.-5F5. Co15 XvF5. 0)

WATC Gi.1300)
S1300 FAArC'0Oa COUNT NATRIV)

wRIrEC6.120oo(CcTAATrXcI.4.f(,.K=I8-9,.j=I,,,. =1.-3)
*1200 F ORMAr C 1 v9I5./)
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C DO FOR EACH OF 92 RATINGS
00 10 lalu92

C CHECK THAT DATA SETS COhFOPN. IF NOT* STOP.
IFC1ICOECI3.E.11COECI).1NOrCICOOECI.E.IOCODECD))

x 60 T020
WiRITi.C*e900)ICODECI).IICODEC I)nIOICODSCI)

900 FURftATC 9 O.'.*EasRfi ..* CODES CObsT MATCHJIp.11e10.3I6)

ST OP
* 20 CONTINUE FRTFU O EL O OA N S OC

c ~~ACCUMULATE FRTFU O EL O OA N 9 OC
ROAT4A=0. 0
TOATA4a@.0
8GATA4A0. 0
00*7*4=0.0

* - 00 U0 1=104
MOAT A4=ROATA4+ROATACI(.I)
BOAT A4=80ATA4*BOAT A( Xe 1)
TOATA4=T0ATA4+TDATAC N.!)
COAT A4=GOATA4.OOATA( 1* 10

30 COATINUE
C IF NO U4RATEDP UNDESIGNAIED ARE IN LOS 1-9 OF RATING

IFCAOATACI3.3.EQG.0) 60 TO AG
C THIS CODE PREVENTS ZERO 01%10ES

FUDGE-fl. 0
IF C.30ATA4wN6.0o0) FUOGEaROAIA419DATA4

C DETERMINE U14DESIGNATED IN EACH L4S. SCALING RATING
C INFUTS TO OB49CTIVE FORCEIL08SAL INVENTORY RATIO

UNCS34=FUGGDATA4.IDAT AA/.TOA TA4
FU061u0.0
IF CIUATAC5.I).NEo0.w0) FUOGE=RCATAC5#I)/8DATAC*5.I)
UNOS3SFUOGE.GOATACI.S ).ROATA(5.lI/TOATACS. I)
FUDGEs C6 0
IF CZDATA(9m1)oNEo0.O) FUDGl=ROATAC9.I)/BOA7AC9.I)
UNiD5PiFUCGE*ODATACI.6).ADATA(9.vl)/TDATA(9,7I

C ROUND* BREAKING AT .5
IUNOS,4.=ANDS4#0.5
IUNDS5=UNDs5.o.5
IUN9S9=UNOS9+0.5

C EYP4SS THE CCNDITIOA OIF NO ONE IS Ih LGS 1-9
GO TO 50

40 CONTINUE
*C IF NO UNRATED. UNOESIGNAICO IN LGS 1mg

IUN054=G
IUNQS5=0
IUNOS 9=0

so CONTINUE
* CCREATE OPUREw RATED OR DESIGNATED RATING

IRtAT14=O0ATA4- IUNOS4
IRATt5=OCATA&Iv5 J-IUjNDS5
IRATE9xOOATAC 1*6)-InUNQS9

C THE REST OF THE PR~OGRAM CREATES USN 4~TO NPS, MALE
*C lEGuIRE4ENTS FOR LOS 1-n4. AND 9

1.0



P4 TOWO6O
PS t00

* RQM4T4=O.
RQMTS=CoO
RONT9-0.00

C D.ErERaJIE LOS 1-n4 4Y0 AAD TOTAL INWENTORY

F4.VOnT4T0.TNA79XC I* 4*J)

P4YO-P4YO +TNArTRXCI wK PJ)
?o CaNTINUE

64 CONTINUE
C OUAENIVC LOS 5 ANDC LOS 9 TOTAL INVINTCRY

PS'I=P STU +TH A TP C I1v K&)

S C SCALE DOwN RATING KEGUIPEPENTS, BY PROPORTICN
C 0, 4YO#S IN EACH LOS GAiGUP

IF CP410.NE.o*a RQiTA-VLOATIIATE4-).r4YOIP4YO
If CPSY~o.E.4*0) RQAT5-FLOATCINIAIE5).TNATRXCI.4.5)IPSYO
IF CP9Y0.NE-ma*O) R0NT9SFLOATCIRATE9.1HATRXCID49.)JP9Y0)

C lMNOE RESULTSP BREAKING Al 0.5
IRONT4ROGNT4*0. 5

WR ITECI.1000) ICOOECI ).dO ArA4 vIUNo$4v RArEb COATrA4PBOATrAt 50 13
X. IU1OSS.IRATE5.OUATACI.5).8OATAC9.tJ.

x 1UNDS9.IRATE9.GCA7ACI.6)PaOATACI.6).
X IfiQNTA.1RHlT5Iajl9

1000- FORgAr(iv~.15.FI.0. ZFa.ozI6.-2F8.QvZ16.ZFe.0.31e)
I0 CONTINUE

C CLOSIC 9.OISPUCRUNCH4
WIRITECC6.1 404)

140Q FORATC0*"' LAST EXECUTABLE SIATCIMeNT ***4)
~Iq STOUP

END



APPENDIX B

PROGRAM OUTPUT
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LOS 1-4 Requiremnts -LOS 5 Requirsenmts USN 4Y0 HPS
Raft Nov- Now- Rqieet
Code Rated Rated Total Rated Bated Total LOS ]-4 Los 5

100 12905 2564 154699 29? 831 1128. 1953 431154 0 0. 0.200 1128 2337 3465. 20 273 293. 1516 164250 517 2028 2545. 12 246 258. 1494 136300 1329 5347 56360 24 622 646. 3812 380350 24,9 U2 106to 5 2.22 2270 208 .3141 211 23i5 2576. 4 545 549. 586 98

'04 1392 U39 1631. 7 275 2520 341 40,,4 5 120 "147 167* 3 L.05 Loa. 37a 4 6
5.O to26 20. 1 344 3540 11476 209
600 a 0 0. 0 a 0. 0 0
b0l 241 &50 109t. 3 125 2S 591 82642 278 903 1161. 6 166 172. 630 ie
604 1787 t787 3574. 29 29t 3200 t341 £57
S00 0 0 0. 0 0 0. 0 0801 549 1505 2054. 10 343 353. 352 92802 263 1437 t700. 4 362 366. 329 8043 94 332 426. 1 81 850 22 L,4
610 17? 613 7900 4 166 170. 22 32
900 35 262 2970 2 44 46. 145 281000 3166 7192 10358. 62 2065 212?. 406 388

100 727 2028 1?55. t8 343 361. 60 611100 171 211 38g. "3 43 46. 172 11200 73 155 2280 1 22 23w 133 5
1400 0 0 0. 0 0 0. 01540 796 6153 949 . 33 262 t295. 4985 412
1611 129 756 6856 2 128 t30. 373 681622 55 383 438. 1 79 80. 149 2?1633 187 707 d64v 3 201 204. 46 64
1644 275 7*8 1073. 4 t49 t53. 379 78
1655 154 800 954. 2 132 134. 528 801666 414 238 652. a 72 800 197 48
1700 4647 4784 9431. 96 99)8 1404. 2340 36.3
1750 0 40 4). 0 35 35. 12 t8£800 Z666 3015 568£. 63 637 700o. 539 219
1900 1657 1834 349t. 33 354 387. 254 111

.!2u 2525 3571 6100. 55 7'0 755. 2207 414
2100 962 900 13620 25 t)3 2t8. 530 dt
2200 3038 7780 103180 70 1273 1343. 4872 671
2300 91 665 756. 1 53 690 376 324)u 1853 2307 4t60o 38 306 344. t36 ,178Z00 277 35L &Z8. 5 7'4 79. 213 27
2600 371 371 742. 9 -34 93. 5d 232700 780 614 394. t? 54 ot. (038 47
3100 641 1IT 818. 14 5! 67. t29 29
3200 4a7 144 627. L3 62 75. 7 2t3300 59 217 276. 1 58 59. 173 38
3100 4956 14.223 lddl. 79 2416 2555. 4243 et,
300) 1&3 4 26o 7 4,f 47 591) 637. 3t51 132

. - . .. . . . . . .* .. . . .'.* " ' * I 1 - "- " I " '



LOS 1-4 Rmaulrsmients LOS 5 Requiremeuts USN 410 PS
Rate No&- Non- Recuiremetoa
Code Rated Rated Total Rated Rated Total LOS 1-4 Los 5

3900 162 1241 2203. tt tr8 182. 963
4qjg 2830 6243 90730 38 633 871. 4.66 4;6

"4140 2946 soot TA ,e '40 1 1 77 1217. 2-L5 271

4200 2430 M) 50490 25 621 649o t356 t.87
4344 3360 b651 951.1. 41 l41 382. 4741 344

•4,0 0 O 0 #1 4) 0
4401 506 698 1206. 1 57 54. 262 24

4442 210 464 15:4. 2 33 850 t36 44
400 52 8 140. 0 9 9. 37 6
47)0 71 102 L73. 2 i Its 78 5
5100 26 125 153. 0 23 23. 11 t
5300 118 428 546. 0 i8 9. 4t 59
5410 78 968 1046. 0 99 99. 11.6 4?
5500 8? 602 6890 1 94 95. 47 41
5400 147 1030 117 1 .169 170. 87 83
5700 47 488 5350 0 15 65. 52 40
5800 107 51F 624, 1 59 900 47 53
6404 2563 6047 8610. 61 88? 948. 4074 462
6300 2224 3574 5798. 4a 1164 1212. 1217 387
6310 21 662 879. 5 170 1750 179 17
6400 354 1.52 16100 b 235 241t 846 138
6500 .1444 3220 4664. 26 461 489. 2185 291
6520 6.33 1266 18990 15 339 404 To? 106
66*G 444 t223 1667,. 7 235 242. 604 72
6100 0 0 0. 0 0 0, 0 0
6704 779 1266 2045. 15 167 1.32. tO51 83
6105 861 1006 1867o 16 153 19. 754 92
696 2549 1413 3962, 41 282 3310 1144 164
6800 2100 3717 5817 36 542 578. 2843 353
6900 0 0 0. 0 0 0. 0 0
6901 2i86 4020 6706. 4r 534 581. 3116 326
602 1397 263* .'6 301, 22 407 429. t762 252
6903 109 1464 1577 3 180 t3. 1078 134

O00 72 100? 19 or9 t4 15. 602 65
71t00 479 85 1364. 9 149 158. 471 75

?00 442 937 1379. 5 Lot ibI. 416 65
7300 Lazo 1765 3585. 35 376 41.1. 576 10b
7400 643 1489 2132. 0 273 273e 835 126
7500 0 0 0. 0 0 0. 0 0
7541 137 316 453. 2 57 59. 174 .3.
7502 L0 362 466. 1 51 52, Z64 39
7503 692 463 1155. 17 82 99. 300 28
7600 570 1030 1600. 12 185 19?. 143 59

14
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APPEIX C

LONAL TODLG
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LOBAL reads the inventories for the apprenticeship groups AN, CN, F

and S11. These are szored in an array which is dimensioned by apprenticeship,

pay grade, and LOS. It then adjusts for laterals by taking those El Seamen in

LOS cell 1 and distributing them to Ali, CHI, i, and SHI based on the distributicl

of the total 13 apprentices by apprenticeship. The inventories for the HM anc

DT apprenticeships are read directly into FAST and are not distributed as the*

other apprenticeships are.

The "unseen strikers* (A school students) are added in with the appropriate

striker population and deducted from the non-designated population. When the

combined number of strikers and unseen strikers in any rating is less than the

striker requirwtent, non-designated personnel are allocated to that rating in

order to bring all ratings up to the level of the striker requirements. The

rmining non-designated personnel are allocated to ratings through the use of

"beta factors."

After all of the non-designated personnel have been allocated to ratings, LOSAL

aistrAbutes to LOS cells the number in each rating by using a weighted average

of the LOS distribution of designated strikers and the LOS distribution of t.e

appropriate apprentireship. For each LOS, it then sums across ratings; this s,..m

must equal the nu.uer in that sai.e LOS of the appropriate apprenticeship group.

Once the ncn-deslgnatead inventories have been allocated to ratings and LOS,

LCBAL th:n rounds the nurtbers. The inventories are then sent to FAST and Lt!,,,-



OP-135D1

LOBAL

INPUTS: 1. ACTUAL END YEAR INVENTORY FROM TAFMS VIA FASTINV

PROGRAM.

2. BEGIN YEAR SCHOOL .SITTERS FROM PROGRAM AUTO A.

3. B3 DESIGNATED REQUIREMENTS FOR YEAR ONE FROM EPA.

i. 4. BETA FACTORS AS COMPUTED BY NPRDC, SAN DIEGO.

# OF E4 TEST TAKERS FOR RATE CODE "R"

WHO CURRENTLY HAVE APPRENTICE

RATE CODE

BETA FACTOR -

SUM OF E4 TEST TAKERS IN THE RATING

GROUP OF WHICH RATE CODE "R" IS A

R WHO CURRENTLY HAVE APPRENTICE

RATE CODE

PRCES: DESIG INVENTORY ( (B3 EPA -(YEGIN RY B3 DES POPULATION

REMAINDER OF APPRENTICE GROUP).

THIS IS DONE FOR EACH APPRENTICE GROUP -SN, FN, CN, AN.

OUTPUT: AN ALLOCATED INVENTORY ADDING TO ALL NAVY FOR USE AS THE

FAST BEGIN INVENTORY IN YEAR ONE.
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